Construction of 3D Antioxidants with Nucleosides as the Core: Inhibition of DNA Oxidation.
We herein attach ferulic and caffeic acids to -OH and -NH2 in cytidine, uridine, adenosine, or guanosine for achieving antioxidative hybrids with three-dimensional (3D) configuration. In the case of molecular docking computation, the nucleoside antioxidants with 3D configuration facilitate to bind with the groove of DNA and to cover the surface of a DNA helix. Experimentally, the antioxidative effects of nucleoside hybrids are measured in the inhibition of DNA oxidation caused by 2,2'-azobis(2-amidinopropane dihydrochloride) (AAPH), and the stoichiometric factor (n, the number of free radical propagations terminated by one molecule of antioxidant) can be selected as a quantitative index for expressing antioxidative effects. It is found that the effect of cytidine tetraferulate against AAPH-induced DNA oxidation is seven times better than that of ferulic acid, even though four ferulic acid moieties are involved and cytidine itself does not exhibit activity. Moreover, the antioxidative effect of cytidine tetracaffeate is almost 20 times higher than that of caffeic acid. The n values of nucleoside antioxidants against AAPH-induced DNA oxidation are found to correlate proportionally with the rate constants for quenching 2,2'-diphenyl-1-picrylhydrazyl and galvinoxyl radicals. Therefore, nucleoside linking with antioxidative carboxylic acid might be a promising way for constructing antioxidants against peroxyl radical-induced oxidation of DNA.